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Abstract 


Caching in vehicular fog infrastructure has been explored to deal with the problems related to 
vehicular networks, but it still needs efficient data management strategies to deal with high 
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Abstract—Caching in vehicular fog infrastructure has been 
explored to deal with the problems related to vehicular networks, 
but it still needs efficient data management strategies to deal 
with high mobility and dynamic nctwork topology. A multi- 


requests at an 

appropriate level, and improving overall 
mobility of vehicles can result in cache pollution when overloaded 
with information that is unlikely to be used again, lowering cache 
hits and decreasing its effectiveness. Therefore, we propose a 
multi- distributive transient cache with adhering zone-based 
ty-centric caching strategy to generate improved cache 

hits. reduce content request latency, and place cache content 
closer to the requester to provide better data availability. This fog- 


latency. 
Index Terms—Vehicular Fog Computing, Cache Data Distri- 
bution, Mobility, Vehicular Networks 


L_ INTRODUCTION 

Fog computing & an innovative distributed computing in- 
frastructure that employs devices placed at network edges to 
enable efficent communication through collaborative caching 
facilities. This approach is highly versatile in connecting fog 
nodes with vehicles, as # significantly reduces the processing 
foad on individual devices and minimizes dala retrieval latency. 
Essentially, to deploy computer resources and services close 
to the users, fog computing was developed as an extension 
of cloud computing. By providing a local cache with data 
processing capabilities, it can also rapedly respond to end- 
user needs [1]. However, effective cache management in fog 
networks associated with vehicles is beset with numerous chal- 
lenges thal require careful consideration. Such challenges m- 
clude ensuring cache consistency, dealing with limited storage 
capacity, managing cache replacement policies, and vehicular 
mobility. 

In addition, fog computing’s success depends on efficient 
content caching, which requires effective allocation of re- 
sources to end-users. Adopting strategies for effective cache 
Management becomes essential © prevent network burden 
and resource consumption. Consequently, this need leads to 
a growing demand for more effective caching schemes with 
the increasing complexity and scale of applications, services, 
and data exchanges m fog networking. 
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As a result we designed a comprehensive multi-layer 
caching system thal incorporates structural features, such as 
data centers, fog controllers, and edge nodes. In this work 
fog node consists of gateways, access points, routers, and 
fog servers whereas edge nodes are the endpoint devices 
and terminal nodes such as vehicles. Additionally, we have 
incorporated a strategy to develop a transient caching approach 
that allows vehicles to carry and share content among urban 
geographical regions. However, as a caching scheme, it places 
Umestamped data contents to manage the content| 
outbound, which we identified can be improved 
& popularity-based caching approach to place 
cache element to stay in the storage as necessarily| 

Hence, our objective is w provide distrib 
Support to the vehicles from their closest pro: 
provides faster access to data in a limited time, 
cache hits at a local point, and eases the dep 
the request to the pmmary information center. 
the popularity-based caching in our system i: 
guide important and most frequently requested 
shared among the fog zones so that it can p 
responses and fetch the content af the closest poin| 
the request happens. In this regard, it is to 4 
cache management following the architectural 4 
vehicular fogs, to reduce hops and latency to 
timely refreshed and readily available at any {| 
edge node, and to map the popularity of the content and its 
usefulness for fulfilling near-future data requests, minimizing 
data fetching latency, bandwidth consumption, and control 
overhead. This paper's contributions to the field of cache 
management in Vehicular fog computing include the design of 
a thorough multi-layer caching system that meludes structural 
elements like data centers, fog controllers, and edge nodes 
as well as a transient caching approach that enables vehicles 
to transport and share content between urban geographic 
regions [2]. To minimize the sharing of random contents into 
the cache and ensure that popular contents occupy the bulk of 
the caching space, the cached items are organized into fog 
zone-based popularity indexing. Cache offloading strategies 
based on traffic volume were developed, ensuring nearby 
content availability. 

The remainder of the paper is organized as follows. Sec- 
tion Hf lists and describes work relevant to cache management 
in vehicular environments. Section II introduces and details 
the proposed caching system. Section [V presents perform- 
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Abstract 


A g-extra cut of a non-complete graph G,g=0, is a set of vertices in G whose removal disconnects 
the graph, while every component in the survival graph contains at least g+1 vertices. The g-extra 
connectivity of G then refers to the size of a minimum g-extra cut of G. The augmented 
hypercube, denoted by AQn,nz3, is a rich variant of the hypercube structure. In this paper, we 
present a sequence of construction based upper bounds of its g-extra connectivity, study its 
lower bound via the super connectedness property, and suggest an asymptotically tight bound. 
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Heterogeneous Mixed Populations of Conformists, 


Nonconformists, and Imitators 
Hien Le, Azadeh Aghaccyan, and Pouria Ramazi 


or imitation update rule. Those who update based on the best- 
response are a conformist (resp. nonconformist) if their payofT 


for equilibrium existence and stability. We find that unless strong 
conditions are met, only those equilibria where the imitators 
either all cooperate or all defect can be stable. We then partially 
characterize the non-singicton minimal positively invariant sets 
and find conditions for their existence. 

Keywords—Decision-making, evolutionary game theory, best- 
response, imitation, anticoordinating, coordinating 


I. INTRODUCTION 

Decision makers typically take action based on either the 
success or frequency of their fellows’ choices [1]. The first 
group simply imitates the choice of successful others and 
is referred to as imitators. The second decides based on 
how many others take a particular action: some choose an 
action if enough others have already taken that action, referred 
to as conformists of coordinators, whereas some choose an 
action if few others have done so, referred to as noncon- 
formists or anticoordinators. All three types are common in 
human societies and nature [2]-{5]. In technology markets 
for example, conformists invest in common products to avoid 
risk, nonconformists develop rare products to benefit from 
a monopoly [6], and imitators follow highest-earning firms 
[7]. In the vaccination context, some individuals (conformists) 
follow the norm when deciding on receiving a vaccine; others 
(nonconformists) inhibit vaccination as they feel enough others 
are vaccinated; and some (imitators) may imitate satisfied 
individuals [8]-{10). 

Evolutionary game theory (11}{13] models decision- 
making processes by a population of individuals who choose 

H. Le is with Sutistics Canada, hien.le@canada.ca A. Aghaceyan 

of Mashematics and 


and P. Ramazi are with the Statistics, Brock 
University, Canada, {aaghaeeyan, pramazi}@brocku.ca. 


between typically two strategies cooperation and defection, 
accordingly earn payoffs based on their payoff matrices, and 
revise their strategies based on update rules [14]. Imitators 
update based on the imitation update rule (15). The other 
two types update based on the best-response update rule 
[16] and choose the strategy that maximizes their payoffs. 
Based on their payoff matrices, best-responders are either a 
conformist or nonconformist, and are modeled by threshold 
models, where a conformist chooses cooperation if the total 
number of cooperators in the population exceeds her threshold 
and vice versa. 

A fundamental question on the asymptotic collective be- 
ee 
librium state of satisfactory decis 
decisions, resulting in a 
invariant set [17]? In seasons 
the state where the proporti 


in the proportion [18). 
Much effort has been 


have the same payoff matri = - 
rule [19]-{24]. A few studies investigated hetaengenenas | pop- 
ulations but where all agents follow the same update rule. 
Heterogeneous populations of conformists and those of non- 
conformists are both known to equilibrate and the same holds 
for imitators with the coordination payoff matrix [25], [26]. 
However, imitators earning according to the anticoordination 
payoff matrix are reported and proven to oscillate in their 
strategies under a variety of conditions [27], [28]. As with 
heterogeneous populations governed by more than one update 
tule, a necessary and sufficient condition for the existence 
of equilibrium in a mixed population of conformists and 
nonconformists was provided in [29]. Mixed populations of 
nonconformists and imitators with the anticoordination payoff 
matrix are shown to equilibrate if and only if they admit 
an equilibrium [30]. No study, however, has investigated the 
mixture of heterogeneous conformists, nonconformists, and 
imitators in the same population. Particularly, the invariant 
sets received limited attention [17], [27], despite their signifi- 
cance. Even partial characterization of the sets appears to be 
challenging. 

The objective of this paper is to address this gap. We 
consider a finite mixed population of conformists, noncon- 
formists, and imitators who decide between cooperation and 
defection and revise their choices over a discrete sequence 
of time. We follow the evolutionary game theory framework 
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When one is looking at cloud security automation and orchestration tools, there are two sources. First is 
Find items in this list the set provided by the cloud service provider. These cloud-native controls vary by provider and by specific 


| offering that an enterprise subscribes to as part of the user agreement and service license. Third-party 
tools also exist that the customer can license and deploy in the cloud environment. The decision is one that 
should be based on a comprehensive review of requirements, including both capabilities and cost of owner- 
ship. This is not a simple binary A-or-B choice; there is much detail to consider. How will each integrate with 
the existing security environment? How will the operation be handled, and who will have to learn what tools 
18.1 Cloud to achieve the objectives? This is a complete review of the people, processes, and technologies, because 
Com puting any of the three can make or break either of these deployments. 


18 Cloud Computing 


18.2 Cloud Types 18.7. Virtualization 


Virtualization technology is used to enable a computer to have more than one OS present and, in many 
18.3 Cloud Service cases, operating at the same time. Virtualization is an abstraction of the OS layer, creating the ability to 
Providers host multiple OSs on a single piece of hardware. To enable virtualization, a hypervisor is employed. A hy- 

pervisor is a low-level program that allows multiple operating systems to run concurrently on a single host 

computer. Hypervisors use a thin layer of code to allocate resources in real time. The hypervisor acts as the 
18.4 Cloud Security traffic cop that controls I/O and memory management. One of the major advantages of virtualization is the 
Controls separation of the software and the hardware, creating a barrier that can improve many system functions, in- 

cluding security. The underlying hardware is referred to as the host machine, and on it is a host OS. Either 

the host OS has built-in hypervisor capability or an application is needed to provide the hypervisor function 
18.5 Security asa to manage the virtual machines (VMs). The virtual machines are typically referred to as guest OSs. Two 
Service types of hypervisors exist: Type | and Type I! 
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ABSTRACT 

With the pocullarity of smart electronic devices, slong with the development of douds and 
cloudiet technology. there has been an increasing need to provide better medical care. The 
processing chain of medical data mainly includes data collection, data storage, data sharing, 
etc. The traditional healthcare system often requires the delivery of medical data to the cloud, 
which involves users” sensitive information and causes communication energy consumption. 
Practically, medical data sharing is 2 critical and challenging issue. This issue motivates con- 
struction to maintain the security and privacy of healthcare data by applying the neural net- 
work approach. During thes process, the system examines the vanous intermediate attacks; 
mmatwares for detecting the threats also eliminate the unauthorized access in the cloud stor- 
age-based healthcare system. In thes paper, A termite colony optimization deep belief neural 
metwork (TDBNN) is proposed for the feature selection process with the combination of 
Levenberg-Marquardt for the back-peopagation stage. which hence detects the list of attacks 
that occurred in the cloud and categorizes & The proposed TDBNN & compared with two 
well-known, state-of-the-art methods, the recurrent neural network oppositional crow search 
algorithm and voting extreme learning machine, in terms of precision, sensitivity, specificity, 
fi-score, and kappa score. The proposed method achieves 99.03 % accuracy, 99.03 % precision, 
99.03 % sensitivty, 99.76 % specificity, 2 99.03 % fi-score, and 3 96.79 % of kappa score 
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(CD =; Enriched Cited References COVID-19 and on protective behaviors. In addition, the COVID-19 infodemic is spreading faster than the coronaviru .. Show more 
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1. Adolescents’ Depression and Anxiety Symptoms During the COVID-19 Pandemic: Longitudinal Evidence From 
COMPASS. 


Gohari MR, Patte KA, Ferro MA, Haddad S, Wade TJ, Bélanger RE, Romano |, Leatherdale ST. 
J Adolesc Health. 2023 Sep 28:S1054-139X(23)00390-7. doi: 10.1016/j.jadohealth.2023.07.024. Online ahead of print. 
PMID: 37777949 


Wahi G, mans S, Bangdiwala SI Baumann A, Gee pra M, Desai D, DiLiberto D, Gennes K, Jackson-Best F, 
Kwan M, Montague P, Newbold KB, Sherifali D, Sim A, de Souza RJ, Anand SS; SCORE! Research team. 

PLoS One. 2023 Sep 28;18(9):e0288851. doi: 10.1371/journal.pone.0288851. eCollection 2023. 

PMID: 37768908 Free PMC article. 
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Library Seminar Agenda 


¢ What’s New in the Library 

¢ COSC Library Research Guide 

¢ Databases — lots of them! 

¢ Help with Writing Resources 

¢ Where, how and when to get help! 


Description 


Brock Ex p e ri ence B U Need motivation to get work done? All graduate students are welcome to join our writing community every 
Wednesday from noon-2:00pm either online or in-person at the Research Impact Hub (RFP 216). 


Writing Café is like a mini writing retreat! The main Café is dedicated to quiet time to work on any stage of 
your writing (including planning, reading, and research). Specialists in writing, research, and other 
academic skills will be available to answer questions and provide support. There may also be a short skill- 
developing activity during the first 15 minutes of the Café. 
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Find information about citing your work, creating references, bibliographies and works cited pages. Includes links to print guides in the library & online help pages. 
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Style Guides 


This guide includes information on the following citation styles: 


ACS (American Chemical Society) 
DATA 

AEA (American Economic Association) 
ane MT OOCENTS AMA (American Medical Association) 
LEGAL INFO APA (American Psychological Association) 
FREE ONLINE TOOLS ASA (American Sociological Association) 
APA Reference Generator ss 

CSE/CBE (Council of Science Editors / Council of Biology Editors) 
Citation Generator 
e Harvard System of Referencing 


Cite This For Me e MLA (Modern Language Association) 
EasyBib You will also find information about citing special kinds of information, such as: 
Son Of Citation Machine Data 


Zotero Bib Geospatial Data, Maps, Atlases and Air Photos 
IN-PERSON HELP Government Documents 
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We are a globally renowned resource that provides 
assistance with English to students, teachers, professionals, 
and organizations across the world. Our goal is to assist 


clients in their development as writers - no matter their skill 


level. 


The online writing lab offers global support through 


online reference materials and services for creating 
citations, cover letters, major-specific writing help, and 
general writing advice. 
= aw 
APA Guide MLA Guide Online Writing 
Avoiding Plagiarism Resume Guide Lab 


The physical writing lab serves the on-campus Purdue 
community of students and faculty. Schedule an in- 
person, online, or e-tutoring session with one of our 

tutors or check out one of our writing workshops! 
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Writing a Dissertation 


Coming up against a brick wail is what writing often feels like. You work 
and you work and you work and you work. And for months or years on 
end, you're just a total dray horse, and then you finally finish something, 
and the next day you look at it and you think, “How did that get there?” 


—Deborah Eisenberg 


dissertation, then congratulations! You likely have suc- 

cessfully completed your course work. Perhaps you have 
passed a first- or second-year exam (sometimes referred to 
as the Q or qualifying exam). Your adviser and graduate 
committee have approved your proposal (also called a pro- 
spectus, usually in the humanities), and you have success- 
fully completed the general or preliminary exam, usually at 
the end of the third or fourth year of a doctoral program. 
At the University of Tennessee it’s called the comprehen- 
sive exam, at Columbia University it’s the MPhil exam, at 
Cornell University it’s the A Exam, and at Northwestern 
University it's the qualifying exam. Regardless of the name 
of the exam, determine when your adviser expects you to 
have completed it. Not everyone passes on the first attempt, 
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Writing in Graduate School: 
Why It Feels So Hard 


“| feel like | should already know how to write.” 


“| feel like my writing difficulties mean | don’t belong here.” 


HRIVING AS A 


“| feel like I’m alone in my writing struggles.” 
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“| feel like academic writing can’t be done well.” 


Rachael Cayley 
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Homework: 


Do you have a data management plan? 
researchguides.library.brocku.ca/c.php ?g=99835&p=646164 


How do you search for business/news that informs your research? 
https://brocku.ca/research-at-brock/research-impact 


What is your impact and how best to mobilize your knowledge? 
https://brocku.ca/research-at-brock/research-impact 


Do you have an ORCiD ID? 
https://orcid.or 


Library Seminar Agenda 


¢ What’s New in the Library 

¢ COSC Library Research Guide 
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¢ Help with Writing Resources 
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Where can | get help with seeking information? 


Brock Library COSC Research Guide 


https://researchguides.library.brocku.ca/COSC 


Email the Library 
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Ask Us Chat service 
https://brocku.ca/library/chat Ask Us Chat @® 


Book a Consultation 
https://calendar.library.brocku.ca/appointments/researchconsultation 
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Make an Appointment Research Consultation 


Your Librarian can help you: 


e use the best search tools for your assignments 

e find information sources on your specific topic 

e develop effective research strategies 

e become a confident and independent researcher 
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